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http://dx.doi.org/10.1016/j.jfma.201Background/Purpose: Narrow band imaging (NBI)-guided flexible laryngoscopy tissue sampling
for laryngopharyngeal lesions is a novel technique. Patients underwent the procedure in an
office-based setting without being sedated, which is different from the conventional technique
performed using direct laryngoscopy. Although the feasibility and effects of this procedure
were established, its financial impact on the institution and Taiwanese National Health Insur-
ance program was not determined.
Methods: This is a retrospective caseecontrol study. From May 2010 to April 2011, 20 consec-
utive patients who underwent NBI flexible laryngoscopy tissue sampling were recruited. During
the same period, another 20 age-, sex-, and lesion-matched cases were enrolled in the control
group. The courses for procedures and financial status were analyzed and compared between
groups.
Results: Office-based NBI flexible laryngoscopy tissue sampling procedure took 27 minutes to
be completed, while 191 minutes were required for the conventional technique. Average reim-
bursement for each case was New Taiwan Dollar (NT$)1264 for patients undergoing office-
based NBI flexible laryngoscopy tissue sampling, while NT$10,913 for those undergoing conven-
tional direct laryngoscopy in the operation room (p < 0.001). The institution suffered a loss of
at least NT$690 when performing NBI flexible laryngoscopy tissue sampling.ave no conflicts of interest relevant to this article.
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flexible laryngoscopy. The margin o
light (arrows in C).Conclusion: Office-based NBI flexible laryngoscopy tissue sampling is a cost-saving procedure
for patients and the Taiwanese National Health Insurance program. It also saves the procedure
time. However, the net financial loss for the institution and physician would limit its popular-
ization unless reimbursement patterns are changed.
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One of the major goals of modern medicine is to reduce
medical and social costs of healthcare without influencing
the outcomes. Since the advancement of equipment and
technique, most practices have become simplified and less
invasive. A minimal invasive procedure not only decreases
patients’ morbidity, but also reduces hospital stay and
related costs.
Recent advances in flexible endoscopy and imaging sys-
tem have made it possible to perform some of the laryngo-
logical procedures in an office-based setting. The feasibility
and safety of office-based flexible laryngoscopes have pre-
viously been documented.1,2 Tissue sampling of the tail of
oropharynx and laryngopharynx is performed conventionally
in the operation room under general anesthesia. Although
the safety of general anesthesia has also been improved,
postanesthesia symptoms and tumor obscuring still make the
procedure risky. Narrow band imaging (NBI) system has been
proved to be an optimal technique to distinguish neoplasm
from normal tissue, on the basis of the enhanced neo-
angiogenetic pattern of the tumor (Fig. 1). The combination
of an NBI laryngoscopy system and a flexible biopsy forceps
enables preparation of precise tissue specimens in an office
setting without sedating the patients. In our previous report,
office-based NBI flexible laryngoscopy tissue sampling has
been shown to be an effective and safe procedure even in
patients with restricted airway passage2 (Fig. 2).
Although office-based tissue sampling is thought to be as
effective as or even better than the conventional approach,
the associated cost and reimbursement based on the
Taiwanese National Health Insurance (NHI) program have
not yet been analyzed. The Taiwanese NHI program pro-
vides citizens universal coverage and access to quality
healthcare at affordable costs. Most people living in Taiwan
have comprehensive healthcare, with expenditure ac-
counting for only about 6.9% of the gross domestic product,s tumor, which masqueraded a
f the tumor in regular white lighlower than most of the Organization for Economic Co-
operation and Development countries.3,4 The national
public health insurance system in Taiwan is considered to
be one of the best and most effective national health sys-
tems in the world.
Inadequate reimbursement makes it difficult to adopt
new practices. For example, Kuo and Halum5 reported that,
under the USA healthcare reimbursement system, office-
based laser surgery of the larynx cannot reach widespread
adoption because the reimbursement system will cause a
net financial loss if that procedure is used. We believe that
every new procedure should be analyzed in terms of its cost
effectiveness to determine appropriate reimbursement
charges. The present study intends to compare the cost
and reimbursement between office-based NBI flexible
laryngoscopy tissue sampling and the conventional
operation-room approach in Taiwan. We also analyzed the
reimbursement amount for the physician performing this
technique and compared it with the payment of noninva-
sive regular outpatient clinics.
Materials and methods
From May 2010 to April 2011, 20 consecutive patients who
underwent office-based flexible laryngoscopy laryngophar-
yngeal biopsies were enrolled. All cases were diagnosed to
have a malignant or benign lesion at distal oropharynx,
hypopharynx, or larynx. The control group consisted of
another 20 cases, matched with sex, age, and site in the
same period, in whom biopsy had been performed in the
operation room under general anesthesia.
Ethical consideration
Prior to commencing the study, the process of data
collection and analysis had been approved by thes lymphoid tissue, and (B) a clearer view of it using magnified
t (arrows in B) and enhanced under narrow band imaging (NBI)
Figure 2 (A) Advanced-stage left pyriform sinus tumor obstructing the airway, making intubation difficult. (B) Performing flexible
laryngoscopy biopsy without endotracheal intubation.
Table 1 Demographics of the study patients.
OB-NBIB DLB
Sex (M/F) 19/1 19/1
Age (y) 55.6 54.6
Location
Hypopharynx 9 9
Oropharynx
Lateral pharyngeal wall
(including deep tonsil fossa)
3 4
Tongue base 5 4
Larynx 3 3
DLB Z direct laryngoscopy biopsy; OB-NBIB Z office-based
narrow band imaging laryngoscopy biopsy.
Cost effectiveness of office-based NBI biopsy 635Institutional Review Board at Chang Gung Memorial Hospital
(approval number: 101-2315B). As this was a retrospective
caseecontrol study involving the collection of general and
financial data and the data were analyzed anonymously,
the committee concluded that written informed consents
were not required. The process was documented in a
written agreement by the investigator prior to data
collection. The entire procedure was discussed fully and
approved by all committee members of the Institutional
Review Board in Chang Gung Memorial Hospital, Taipei,
Taiwan.
Office-based flexible laryngoscopy tissue sampling
Patients willing to undergo office-based laryngopharynx
biopsy were asked to sit on the examination chair. A sur-
gical pledget soaked in a mixture containing 2% lidocaine
with 1:100,000 epinephrine was kept in the patient’s nasal
cavity for several minutes prior to the procedure. Some
puffs of 10% lidocaine were sprayed onto the palate and
oropharynx area. The patients were asked to remain in the
sitting position with head elevated until the nasal pledgets
were removed.
Then, a flexible laryngoscopy connected with the NBI
platform (laryngoscope: ENF TYPE VT2; platform: EVIS
Exera II; Olympus Optical Co., Ltd, Tokyo, Japan) was
introduced transnasally to reach the laryngopharyngeal
lesions. Prior to introducing the biopsy forceps, 10e20 mL
of 2% lidocaine solution was applied through the working
channel into the aryepiglottic fold and lesion sites. Patients
were asked to project vowel “i” to keep the airway closed
when the lidocaine solution was injected. When the gag
reflex was diminished, the biopsy forceps was inserted into
the laryngopharynx area via the working channel. Several
pieces of specimens were collected and sent for histologic
examination.
Financial analysis
The financial analysis of the study included the comparison
of reimbursement amount and cost of the office-based
procedures. The total reimbursement amount from the
National Taiwan health insurance program included the
specific utility charges and professional fees. We conducteda detailed financial comparison between patients of office-
based flexible laryngoscopy tissue biopsy and paired group
that underwent laryngoscopy in the operation room. A
comparison of reimbursement policies between office-
based flexible laryngoscopy tissue biopsy and office visit
in a nonprocedure regular specialist clinic was also carried
out.
Statistical analysis
The study data were stored and analyzed using the SPSS
software (SPSS Inc., Chicago, IL, USA) for Microsoft Win-
dows. To compare the results between the two groups,
Student t test was used for parametric data.
Results
There were no significant differences in patients’ age and
sex between groups. The impression prior to biopsies was
mostly of malignancy, with one case of postradiation
granuloma. Locations of tissue sampling included the hy-
popharynx, tongue base, lateral pharyngeal wall, and lar-
ynx (Table 1). In the 20 cases that underwent office-based
NBI flexible laryngoscopy biopsies, all can be achieved of
adequate size of tissues and accurate pathologic diagnosis.
Among patients from whom tissue samples were collected
Table 2 Average Taiwanese NHI reimbursement per case.
OB-NBIB
(n Z 20)
DLB
(n Z 20 )
Physician fee 228 228
Flexible laryngoscopy 500 0
Disposable suppliesa 0 138
Recover room care 0 120
Preanesthesia
assessment
0 180
Procedure fee 536 3152
General anesthesia
(intubation)
7095
Total 1264 10,913 p < 0.001
DLB Z direct laryngoscopy biopsy; NHI Z National Health In-
surance; OB-NBIB Z office-based narrow band imaging laryn-
goscopy biopsy.
a Needle, syringe, cotton gauze, etc.
Figure 3 Proposed payment per hour between a non-
procedure clinic and a narrow band imaging (NBI) laryngoscopy
biopsy special clinic.
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was performed in seven cases because of uncertain locali-
zation of lesions during examination; nevertheless, in the
end correct diagnosis was achieved for all individuals.
All 40 patients underwent tissue sampling procedures
without immediate complications, irrespective of whether
the procedure was performed in the office or in the oper-
ation room. All procedures of office-based laryngoscopy
tissue sampling were completed in 40 minutes, with a mean
period of 27 minutes. Patients undergoing the procedure in
the operation room spent a much longer time than those in
whom flexible laryngoscopy biopsy was performed. The
mean operation time, from preparation of the setting by
scrub nurses to taking the rigid scope out of the patients,
for biopsies performed under general anesthesia was 64.1
minutes. The average time the patient spent in the oper-
ation room was 98.6 minutes. Each patient recuperated
within an average of 191 minutes prior to leaving the re-
covery room.
Financial analysis
The charges of wards and cardiovascular examinations prior
to the procedures were not counted in the procedure fee
because they varied widely depending on the patients’
general health. Total reimbursement rate for patients un-
dergoing office-based laryngoscopy tissue sampling was
New Taiwan Dollar (NT$)1264 versus NT$10,913 for those
undergoing the procedure in the operation room
(p < 0.001). The major differences between the two groups
can be attributed to the anesthesia-related fee, which
amounted to NT$7095, and an additional recovery room fee
of NT$300 (Table 2). The reimbursement to the institution
for performing office-based laryngoscopy biopsy was
NT$1444 per hour. For the noninvasive procedure per-
formed by a laryngology specialist in a clinic, the average
reimbursement was NT$4280 per hour to the hospital
(Fig. 3). There was a significant difference in the reim-
bursement rates between a regular visit clinic and a special
laryngoscopy biopsy clinic (p < 0.001). An analysis of the
cost and reimbursement of office-based laryngoscopyprocedure, for each case, revealed a net financial loss of
NT$690 for the institution (Table 3).Discussion
Since its administration by the Taiwanese government, the
NHI has attracted a lot of global attention. It is compulsory
for all Taiwanese citizens from birth. Although the NHI is a
social insurance system mainly financed by payroll tax, it
still depends partially on the insured paying their premiums
according to regulations.3 It is the responsibility of not only
the government, but also the healthcare provider to ensure
delivery of cost-effective treatments without decreasing
the quality of care. Advances in equipment and techniques
have made it possible to achieve such a goal.
In Taiwan, head and neck cancer was the sixth most
common cancer (25.09/100,000 persons-year) and the fifth
most common cause of cancer mortality (10.55/100,000
persons-year) in 2008.6 Approximately 5830 deaths occur
annually from head and neck cancer-related problems,
making this cancer one of the major medical issues in
Taiwan. Oral cavity cancer is the commonest head and neck
cancer in Taiwan, and biopsy can usually be performed
without sedation. Laryngopharyngeal cancer is the second
most common cancer. However, unlike oral cavity squa-
mous cell carcinoma, tissue sampling for laryngopharyngeal
cancer is performed conventionally in the operation room
under general anesthesia.
The development of the flexible endoscopy and imaging
system has enabled office-based procedures in laryngology.
In the past, it was difficult to differentiate between tumor
and normal tissues. First, the neoplasm in the lar-
yngopharynx could be obscured by pooling secretion. Sec-
ond, the lymphoid tissue might masquerade as a real
neoplasm. Quick and small-size biopsy in a nonsedated
patient could not achieve a correct diagnosis in the past.
The development of a narrow band light source has enabled
us to differentiate neoplasm from the normal mucosa. The
NBI platform we used (laryngoscope: ENF TYPE VT2; plat-
form: EVIS Exera II; Olympus Optical Co., Ltd) can filter
green and blue light of the wavelengths 415 nm and 540 nm,
respectively. The filtered light is absorbed strongly by he-
moglobin and can penetrate only the mucosal tissue. It can
enhance the contrast between tumors and surrounding
Table 3 Clinical cost and reimbursement from Taiwanese National Health Insurance for patients undergoing narrow band
imaging (NBI) flexible laryngoscopy tissue sampling.
Clinical costs Clinical
reimbursement
Net gain
or loss ()
Disposable supplies Needle, syringe, cotton gauze, etc. 1036  2.18% Z 22.58 d
Anesthesia Local anesthetic, decongestant, etc. 1036  0.25% Z 2.59 d
Equipmenta Distal chip flexible laryngoscope,
flexible biopsy forceps, NBI imaging
system
204 d
Surgeons’ fee One specialist, one assistant (mostly
senior resident), one nurse
1725 228
Flexible laryngoscopy
(technique fee)
NA 500
Procedure fee (biopsy) NA 536
Total 1954 1264 690
a Costs of flexible laryngoscope, NBI light source, and video tower, which were prorated per treatment based on a 5-year payment plan
and 80% utilization rate.
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vacuum system to clean the secretion in the laryngophar-
ynx. Targeted tissue sampling using the combination of an
NBI and a flexible laryngoscopy biopsy forceps has been
proved to be feasible in office-based settings.
In our institution, tissue sampling of laryngopharyngeal
tumors has been performed in an office-based setting since
2010. The flexible laryngoscopy tissue sampling can be
performed without sedating the patient. In our report, even
without taking into consideration the extra charges of
cardiovascular examination or ward for general anesthesia,
the reimbursement still reduced paying on average
NT$9619 for each case. An experienced laryngologist can
perform the office-based laryngopharynx biopsy within 40
minutes. By contrast, patients having a biopsy under gen-
eral anesthesia require an operation and recovery room
time averaging longer than 3 hours. Some cases with un-
certain localization of lesions spent even longer time,
awaiting the result of frozen section analysis. Therefore,
this office-based procedure not only saves cost and pay-
ment from the insurance program, but also saves on time
required for the procedure.
The present novel flexible laryngoscopy tissue sampling
procedure may not be suitable for all institutions or phy-
sicians due to limitations of the equipment or technique.
Although the office-based procedure may not be recom-
mended for every case, the benefits of reduced proceduralTable 4 Proposed ideal reimbursement for OB-NBIB.
Physician Procedure fee Ane
DLB 228 3152 739
OB-NBIB 228 4080 NA
Cost savings to
NHI per case
DLB Z direct laryngoscopy biopsy; OB-NBIB Z office-based narrow b
a The ideal reimbursement was calculated based on a minimum co
(NT$4280 per hour as in regular clinic).time and cost effectiveness make it worthy of consideration
as the first-line option in the management of cancer.
According to the 2008 National Cancer Registry Annual
Report, 1849 oropharynx/hypopharynx cancer cases were
diagnosed in Taiwan.5 We believe that most of the cases
were able to undergo tissue sampling using the novel
technique.
In a clinic equipped with modern instruments, per-
forming the laryngopharynx biopsy in the office is not ad-
vantageous. However, according to the cancer registration
data in our institution, more than 90% of laryngopharynx
cancer patients underwent biopsies in the operation room.
Based on the present reimbursement policies of the NHI,
taking only the equipment and manpower into account,
laryngopharynx biopsies will cause our hospital a net
financial loss of at least NT$188,800 annually if all the cases
are moved to the office-based setting room. The financial
pressure on the institution may result in the procedure not
being popularized.
It should also be noted that the current reimbursement
of the office-based procedure does not consider the time
factor involved. The physician cannot charge for the time
they spent in the office-based settings while doing a time-
consuming procedure. It was observed in our study that, for
performing an office-based laryngoscopy biopsy, the
physician would be reimbursed for only one-third of the
amount received by a laryngology specialist in asthesia Fiberoptic
laryngoscopy
Disposable
supplies
Total
5 NA 138 10,913
500 NA 4808a
6105
and imaging laryngoscopy biopsy.
st of NT$1954 and a professional contact time cost of NT$2854
638 T.-J. Fang et al.nonprocedure clinic. It also discourages the physicians from
performing biopsies in office-based settings.
According to our financial analysis model, which is
similar to those previously reported,5,7 we suggested an
ideal reimbursement for the office-based NBI laryngoscopy
biopsy (OB-NBIB; Table 4). The ideal reimbursement was
calculated based on the minimum cost to the institution
(Table 3) and surgeon’s time (assuming 40 minutes per case)
in a professional clinic (Fig. 3). The suggested new code for
reimbursement was higher for the OB-NBIB procedure than
for the conventional technique (NT$4080 vs. NT$3152), to
cover the cost of educating physicians and nurses, reno-
vating the procedure room, and so on. Assuming that 50% of
the cases of oro/hypopharyngeal cancers can be performed
in the office annually, nearly NT$6 million can be saved by
NHI using this new coding system.
In Taiwan, it is still not common for laryngologists to
perform laryngopharynx biopsy in their daily office clinic.
Although it was proved that office-based laryngoscopy tis-
sue sampling is as safe as or even better than that in the
operation room, the net financial loss discourages physi-
cians from adopting this procedure. In the era of searching
for better healthcare savings, it is also our responsibility to
find out how the laryngologist can contribute to reducing
healthcare cost.
Not only the laryngopharynx tissue sampling, but other
laryngological procedures (such as injection larygoplasty7
and laser surgery5) and some otolaryngologic procedures
(such as middle ear injection) could also be performed in an
unsedated in-office setting. We suggest that the NHI should
develop a new code for such office-based time-consuming
procedures. The factors of physicians’ time and equipment
should be taken into consideration while also ensuring that
the physician receives a reasonable payment. This may also
help the reimbursement system in reducing their ownfinancial crisis. Thus, an appropriate reimbursement policy
can encourage physicians as well as the institution to
develop office-based procedures. Not only the financial
crisis and burden of the NHI can be reduced, but, most
importantly, the patients will be provided with a more
convenient and safe environment for healthcare as well.
Financial support
None.
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